INTRODUCTION
============

Facial esthetics has been researched for a long time. Some studies show that people with attractive dentition are considered more intelligent, more popular and more easily employed than other people with less attractive teeth.[@B1] ^,^ [@B2] ^,^ [@B3]In addition, the desire to improve facial esthetics is one of the main reasons why people seek orthodontic treatment.[@B4] ^,^ [@B5] ^,^ [@B6]

Some authors believe that reaching the esthetic standard desired by the patient is a challenging task for dentists due to the subjective nature of the evaluation and perception of facial esthetics.[@B7] According to Kumar et al.[@B8] and Cochrane et al.[@B9], professionals and laypersons perceive facial esthetics differently, with laypersons demonstrating a larger variation on what is considered to be attractive. However, there is not a consensus on the matter. Other authors[@B7] ^,^ [@B10] ^-^ [@B11]have concluded that there is not any difference between professionals and laypersons when it comes to the perception of facial esthetics.

Among the facial structures capable of influencing the level of facial attractiveness, mandible position is highlighted. According to some authors[@B12] ^,^ [@B13], the sagittal prominence of the mandible is an important determinant in the attractiveness of facial profile. For Naini et al,[@B14] it is one of the facial characteristics that society tends to associate with the personality of the individual.

Considering the importance of the sagittal prominence of the mandible in facial attractiveness and the contradictory results in regard to the perception of facial esthetics by different evaluators, this study has as objective to compare the perception of orthodontists, maxillofacial surgeons, visual artists and laypersons when evaluating the influence of the sagittal positioning of the mandible, in lateral view, in facial attractiveness; in hiring the individual for a job; and in perception of the socioeconomic profile.

MATERIAL AND METHODS
====================

Ethical considerations
----------------------

All the criteria prescribed by Resolution 466/12 of the National Health Council (NHC), which deals with ethics in research with human beings were obeyed in implementing this study. The research project was approved by a Research Ethics Committee (REC) under number 012-04.

Model selection
---------------

Four adult individuals, being two white individuals (one male and one female) and two black individuals (one male and one female), at the average age of 25, were selected as models. All individuals had faces considered harmonic in the vertical plane[@B15] and in the horizontal plane.[@B16] The individuals authorized the use of their images for scientific purposes through an Informed Consent Form.

Photographs acquisition
-----------------------

All photographs were taken with the individuals seated, with the Frankfurt plane and the interpupillary line parallel to the ground, using the auricular positioners of a cephalostat. The individuals were oriented to maintain their teeth in the maximum intercuspation position. The facial profile was obtained by turning the positioner to the zero degree point, where the two positioners were in the same distance to the camera, up to 85^o^, with the aim of obtaining a real outline of the profile. This position was determined through the coincidence of two previously marked points in the cephalostat, one at the base and another at the swivel mount, with the aid of a protractor. This provided the photograph of the right side facial profile, including the visualization of part of the left eyebrow. All individuals were instructed to remove makeup or facial accessories. The individuals with long hair were instructed to put the hair backwards. During the photography session, semi-professional photographic equipment was used.

Manipulation of the photographs
-------------------------------

The four photos with the original profiles, considered harmonic, were manipulated on a computer, using the Photoshop CS2 9^(r)^ software (Adobe Inc., San Jose, CA, USA), in order to generate four ideal profiles. Details that could distort the perception of the evaluator, such as skin spots and excessive adipose tissue in the region of the cervical mandibular angle, were corrected. The following points were marked in the photographs to standardize the alterations:

\" Glabella (G): most prominent point of the forehead.\" Subnasal (Sn): limit point between the nasal septum and the cutaneous part of the superior lip.\" Pogonion (Pg): most anterior point of the soft tissue of the chin.\" Menton (Me): most inferior point of the soft tissue of the chin.\" Superior Lip (SL): most prominent point of the superior lip.\" Inferior Lip (IL): most prominent point of the inferior lip.

The vertical proportions of the faces of the individuals were standardized in a manner that the proportion between middle and inferior thirds was close to 1:1. The middle third was measured in a line perpendicular to the Frankfurt plane, from G point to Sn point, and the inferior third from the Sn point to Me point.[@B15] The profiles were analyzed and altered, in the horizontal direction, according to angle of facial convexity. This angle, formed by a line that connects G point to Sn point and by another that connects Sn point to Pg, should be 12^o^ in adult individuals, with a standard deviation of 4^o^.[@B16] For this purpose, 12^o^ was the measure established for convexity angles of the four ideal profiles.

The degree of lip protrusion considered as ideal was different for white and black individuals. For white individuals, it was considered the standard lip protrusion established by Steiner.[@B17] This author suggests that the inferior and superior lips touch the line that connects the half of the nose base to the Pogonion. For black individuals, it was considered the standard lip protrusion degree proposed by Farrow et al,[@B18] in which the inferior and superior lips must be between 3 and 6 mm in front of a line perpendicular to the Frankfurt plane, passing by the G point. These measures were set, in each profile, to produce friendly changes according to each ethnicity.

From each profile considered ideal, the Pg was advanced, by decreasing the G.Sn.Pg angle, at a rate of 4^o^, sequentially, down to 0^o^. In addition, the Pg was retracted, by increasing the G.Sn.Pg angle, at a rate of 4^o^, up to 24^o^. There were obtained , in this manner, seven profiles of each individual, one ideal, three simulating mandibular advancement and three simulating mandibular retrusion. The menton, the inferior lip and the mentolabial sulcus were advanced or retracted in a similar magnitude to Pg movement. All the modifications in the profile were made in a way that the manipulations were imperceptible. At the end, the 28 photographs of the different facial profiles were printed (9 x 13cm size, 1200 dpi) and used to create an album with four pages of 29.5 x 40.5 cm dimensions. In each page, seven photographs of the same individual were organized, three photos in the superior part, one in the middle, and three in the inferior part of the page, according to [Figure 1](#f1){ref-type="fig"}. All photographs were identified with letters, to make easier for evaluators to answer the questionnaire.

Figure 1Facial profiles of the white male, as they were presented to evaluators.

Selection of evaluators
-----------------------

For the evaluation of the 28 facial profiles, 20 orthodontists, associated to the *Associação Brasileira de Ortodontia* (Brazilian Orthodontics Association); 20 maxillofacial surgeons, members of the *Colégio Brasileiro de Cirurgia e Traumatologia Buco-Maxilo-Facial* (Brazilian College of Oral and Maxillofacial Surgery); 20 Visual Arts students at the *Universidade Federal do Rio Grande do Norte* (Rio Grande do Norte Federal University); and 22 laypersons (people without academic or professional qualifications in the areas of Dentistry or Visual Arts) were selected.

Evaluation of the photographs
-----------------------------

Together with the photo album, each evaluator received four questionnaires, one for each page of the photo album. In the first item of each questionnaire, there was a ruler (analog visual scale), so the evaluators would mark the level of attractiveness that each photo exerted on them. The marks were identified with the letter corresponding to the photograph. Each evaluator was told that it was possible to mark the ruler at any point, and it was also possible to mark two or more letters at the same point. The analog visual scale had 116 mm, and it was written on the extreme left VERY BAD and, on the extreme right, VERY GOOD. In the center of the ruler, the word REGULAR was written. The distance (mm) between the point marked by the evaluator and the extreme left point was measured, originating the level of attractiveness of each face. In the second item, the evaluators were asked about the relation between facial attractiveness and the feeling of trust, and had to point which of the individuals they would hire for a job position. In the third item, the evaluators were asked which one of the individuals presented a better social condition.

All the evaluators examined the album and answered the questions individually, in the same room and under the same lighting conditions. The presence of other individuals in the room was not permitted as to not influence the judgment of the evaluator. The evaluator could view the album as much as needed, until all questions were answered. All evaluators were told they could refuse to answer any question.

Data analysis
-------------

The data were treated statistically at the SPSS^(r)^ (Statistical Package for Social Sciences) software.

In order to analyze the first question (Facial attractiveness), a descriptive analysis was obtained from the average and the standard deviation of each group. The Kolmogorov-Smirnov test was used to verify the distribution of data.

The variance analysis (ANOVA One-Way) was performed to verify if there were any differences among the groups and the Tukey testing to identify between which groups the differences happened. In all cases, the significance level considered was 5%.

For the following questions, Employability and Socioeconomic condition, only descriptive analysis was performed by percentage data.

RESULTS
=======

[Table 1](#t1){ref-type="table"} shows the average and the standard deviation of the level of attractiveness that the different profiles exerted on the evaluators, regardless of the group that they belonged. [Tables 2](#t2){ref-type="table"}, [3](#t3){ref-type="table"}, [4](#t4){ref-type="table"} and [5](#t5){ref-type="table"} show the level of attractiveness that the facial profiles of the black male, white male, black female and white female, respectively exerted on the different groups of evaluators. According to these results, the anteroposterior positioning of the mandible exerts strong influence on the level of facial attractiveness, but there are few significant differences among the different groups of evaluators.

Table 1Mean (M) and Standard Deviation (SD) of the level of attractiveness that the different facial profiles exerted on the evaluators.Facial convexity angleBlack maleWhite maleBlack femaleWhite womanM/SDM/SDM/SDM/SD0o1.07/0.861.80/1.530.84/0.660.86/0.864o3.55/2.276.24/2.412.36/1.492.31/1.58o8.21/2.349.36/2.176.33/2.626.34/2.1912o9.41/2.168.43/2.659.01/2.119.25/1.9116o5.66/2.184.99/2.066.64/2.397.03/2.1220o2.32/1.722.11/1.643.56/2.204.87/2.0824o1.12/1.071.07/1.241.57/1.222.07/2.09[^2]

Table 2Mean and standard deviation of the level of facial attractiveness of the black male, according to each group of evaluators.Facial convexity angleOrthodontistsSurgeonsVisual artistsLaypersonsMeanSDMeanSDMeanSDMeanSD0°0.74\*0.600.75\*\*0.571.300.941.50 \*, \*\*1.014°3.852.173.732.083.292.423.332.518°7.77\*2.458.371.899.68 \*, \*\*1.467.04 \*\*2.6612°10.83\*0.8010.60\*\*0.958.93 \*, \*\*, \*\*\*1.867.30 \*, \*\*, \*\*\*2.4216°6.242.065.871.465.782.394.762.5220°2.311.952.301.852.361.612.331.5924°0.77\*0.910.68\*\*0.521.270.771.78 \*, \*\*1.51[^3]

Table 3Mean and standard deviation of the level of facial attractiveness of the white male, according to each group of evaluators.Facial convexity angleOrthodontistsSurgeonsVisual artistsLaypersonsMeanSDMeanSDMeanSDMeanSD0°1.691.791.540.932.411.662.371.494°6.751.766.742.126.172.796.112.918°11.30\*0.5810.91\*\*0.748.21 \*, \*\*2.047.83 \*, \*\*2.1012°10.23\*1.7410.38\*\*1.377.18 \*, \*\*2.276.75 \*, \*\*2.6916°5.051.795.441.854.732.305.562.2920°1.71\*1.211.54\*\*0.993.09 \*, \*\*1.952.891.7124°0.62\*0.361.201.731.73\*1.271.540.97[^4]

Table 4Mean and standard deviation of the level of face attractiveness of the black female, according to each group of evaluators.Facial convexity angleOrthodontistsSurgeonsVisual artistsLaypersonsMeanSDMeanSDMeanSDMeanSD0°0.57\*0.460.57\*\*0.431.10 \*, \*\*0.771.12 \*, \*\*0.714°2.591.802.601.592.151.272.101.268°6.472.596.262.496.322.766.282.8212°10.98\*0.7010.68\*\*1.027.47 \*, \*\*1.306.92 \*, \*\*1.0616°7.69\*2.348.07\*\*2.155.44 \*, \*\*1.885.38 \*, \*\*1.8920°3.932.393.702.053.012.143.602.2924°1.141.191.200.981.931.192.011.29[^5]

Table 5Mean and standard deviation of the level of face attractiveness of the white female, according to each group of evaluators.Facial convexity angleOrthodontistsSurgeonsVisual artistsLaypersonsMeanSDMeanSDMeanSDMeanSD0°0.37 \*0.250.37 \*\*0.351.38 \*, \*\*0.881.34 \*, \*\*1.034°1.840.952.201.392.651.752.571.748°6.252.116.412.096.392.406.342.2912°10.75 \*1.1610.65 \*\*0.987.96 \*, \*\*1.457.66 \*, \*\*1.3716°6.811.827.021.777.152.537.172.3820°4.841.504.931.424.912.664.802.5724°1.07 \*, \*\*1.091.040.833.09 \*, \*\*2.483.08 \*, \*\*2.42[^6]

Table 6Percentage of evaluators per group that chose each facial profile as the most trustworthy to hire for a job position.0°4°8°12°16°20°24°Black maleOrthodontists0%0%10%90%0%0%0%Surgeons0%0%0%100%0%0%0%Visual artists0%0%25%50%25%0%0%Laypersons0%0%20%60%15%0%5%White maleOrthodontists0%0%60%40%0%0%0%Surgeons0%0%50%50%0%0%0%Visual artists0%35%50%15%0%0%0%Laypersons0%14%54%14%14%0%4%Black femaleOrthodontists0%0%10%90%0%0%0%Surgeons0%0%10%90%0%0%0%Visual artists0%0%10%75%15%0%0%Laypersons0%0%9%73%14%0%4%White femaleOrthodontists0%0%0%80%20%0%0%Surgeons0%0%0%70%30%0%0%Visual artists0%0%0%50%50%0%0%Laypersons0%4%10%41%37%4%4%

Table 7Percentage of evaluators that chose each profile as the one presenting better social-economic condition.0°4°8°12°16°20°24°Black maleOrthodontists0%0%10%90%0%0%0%Surgeons0%0%30%70%0%0%0%Visual artists0%0%45%55%0%0%0%Laypersons0%0%50%41%9%0%0%White maleOrthodontists0%0%50%50%0%0%0%Surgeons0%0%40%60%0%0%0%Visual artists0%30%45%25%0%0%0%Laypersons0%14%59%23%4%0%0%Black femaleOrthodontists0%0%0%100%0%0%0%Surgeons0%0%0%100%0%0%0%Visual artists0%0%20%70%10%0%0%Laypersons0%0%18%64%18%0%0%White femaleOrthodontists0%0%0%90%10%0%0%Surgeons0%0%0%80%20%0%0%Visual artists0%0%0%55%45%0%0%Laypersons0%4%14%50%28%4%0%

[Table 6](#t6){ref-type="table"} shows the percentage of evaluators per group that chose each facial profile as the most trusted profile for a job position. In general, orthodontists and surgeons follow a similar line of thinking, agreeing, in most cases, on which profile they would hire for a job position.

[Table 7](#t7){ref-type="table"} shows the percentage of evaluators per group that chose each facial profile as the profile that presented a better socioeconomic condition. In general, those profiles chosen as the most attractive were also indicated as the ones deserving the job positions.

DISCUSSION
==========

Contemporary orthodontics has been suffering a great influence of the appeal for attractive facial esthetics. In order to ensure that the esthetic goals of an orthodontic treatment will be achieved, orthodontists must make a treatment plan substantiated by a thorough evaluation of the patient\'s face. By using the clinical examination of the frontal and profile views of the face, it\'s possible to evaluate the harmony of the structures that compose it.[@B19]

The soft tissue profile should be taken into consideration for the evaluation of underlying skeletal discrepancy itself, due to differences in the soft tissue thickness.[@B20] ^,^ [@B21] Soft tissue outline largely determines the esthetics of the face. For this reason, the facial profile has been extensively studied in Orthodontics.[@B7] ^,^ [@B22] ^-^ [@B26]

In addition, many studies[@B11] ^,^ [@B24] ^,^ [@B25] ^,^ [@B27]have discussed whether there is any difference in esthetic perception between professionals and laypersons, with the objective to allow the construction of treatment plans that contemplate not only the technical requirements desired by professionals, but also the needs of the patients.

The present study evaluated the influence of sagittal positioning of the mandible in facial attractiveness, from the perception of different groups of evaluators, including professionals and laypersons. Some authors have carried out similar studies.[@B11] ^,^ [@B23] ^-^ [@B25] However, none of them had evaluated the influence of sagittal positioning of the mandible and the perception of socioeconomic profile. Another interesting aspect of the present study is the inclusion of a group of visual artists. These professionals do not have the same technical formation as orthodontists and surgeons, but they can also base their judgement on esthetics principles.

During data collection, it was opted for the use of colored photos of patients\' profiles, since photographs give more realism to facial esthetics when compared to drawings of profile silhouettes.[@B7] However, facial characteristics of the patient, such as eye color, nose size, hair, and others, may influence the judgement of the evaluator.[@B23] For this reason, these characteristics were preserved in the different profiles with the help of Adobe Photoshop CS2^(r)^ software.

Facial attractiveness
---------------------

In the first item of the questionnaire, the answers were obtained with the aid of an analog visual scale. To Maple et al,[@B7] this scale permits a quick measurement, easy reading and greater freedom in data analysis. According to Orsini et al,[@B28] the use of words with contrasting meanings is ideal to measure the reactions of people to specific stimuli.

As to the results, it was observed that the anteroposterior positioning of the mandible exerts strong influence on the level of facial attractiveness, but there were few significant differences among the different groups of evaluators ([Tables 1](#t1){ref-type="table"} to 5). Some authors[@B7] ^,^ [@B23] ^,^ [@B25] performed similar studies and did not observe significant differences between the groups of evaluators. McKeta et al,[@B27] when comparing the perception of the results of orthodontic treatment between patients - considered as laypersons - and dentists, observed that patients have a less significantly favorable perception of their own esthetics when compared to orthodontists. In the cited study, the laypersons evaluated their own cases, while in the present study, laypersons evaluated photographs of other patients, tending, thus, to be less critical. It is important to highlight that orthodontists and surgeons did not show results with statically significant differences for any of the facial profiles analyzed, which may be attributed to the fact that only these two groups could make a judgement based on technical criteria.

When observing [Table 1](#t1){ref-type="table"}, it can be noticed that the extreme angulations of Class II (0^o)^ and Class III (24^o)^ received the lower scores, regardless of ethnicity, being that, for male individuals, the most pronounced Class II was the profile that received the lowest scores, while for the female faces, the lowest scores were attributed to the most pronounced Class III. Fabré et al.[@B11] also found distinct results according to the gender of facial profiles, but the authors did not believe that the gender may influence the esthetic analysis by the evaluators. Almeida et al.[@B23] believe that both gender and race of the facial profile may have influence on esthetic evaluation. According to Cochrane et al.[@B9], regardless of gender, Class II is less attractive than Class III.

In regard to the faces considered ideal, the straight profile showed higher acceptance, in agreement to the majority of the studies in the literature.[@B11] ^,^ [@B22] ^-^ [@B23] For the black male and the black female, the straight profile with an angulation of 12^o^ obtained the higher acceptance. This straight profile is characterized by low protruded lips. According to the literature[@B18] ^,^ [@B29], black faces, when compared to white faces, are considered more attractive when presenting a slighter lip protrusion. For the white woman, the straight profile with angulation of 12^o^ also obtained higher acceptance. In the case of the white male, the straight profile with slight mandibular protrusion (8^o)^ was the most accepted one, in agreement to the results of Almeida et al.[@B23], that used a similar methodology, working with colored photographs and with an analog visual scale during data collection. Czarnecki et al.[@B30], when evaluating the role of the nose, lips and chin in obtaining a balanced facial profile, also found similar results and concluded that straight profiles, with the menton slightly prominent, are more accepted to white male faces than to white female faces.

As for the evaluators, for the black male, there was a statically significant difference among the groups. According to the visual artists, the profile considered as the most harmonic was the straight one with slight mandibular protrusion (8^o)^ and not the profile of 12^o^, which was the most chosen by other groups of evaluators. Although there was a difference between the groups, both profiles (8^o^ and 12^o)^ fit in the normality clinical standard. Still regarding the black male, the visual artists agreed with the surgeons and elected the most pronounced Class II profile as the least friendly. On the other hand, orthodontists and laypersons elected the most pronounced Class III (0^o)^ as the least friendly profile, in agreement with the findings of Romani et al,[@B31] in which laypersons and orthodontists presented the same level of perception to sagittal changes of the mandible. For Arpino et al.[@B32], orthodontists are more tolerant to changes in facial profiles than surgeons.

Employability
-------------

In general, orthodontists and surgeons follow a similar line of thinking, agreeing, in most cases, on which profile they would hire for a job position. As for visual artists and laypersons, they have shown great heterogeneity in their opinions, when each group was observed separately.

The majority of orthodontists, laypersons and visual artists agree that the black male and the black and white females with a straight profile in 12^o^ would be chosen for the job position. For the white male, the most chosen individual was that with the convexity angle in 8^o^, which represents a straight profile with slight protrusion, creating a more aggressive face with traces of seriousness. For surgeons, the profile in 12^o^ was chosen as the most favorable for hiring, regardless of race or gender. All these profiles were described as harmonic to the point of view of facial attractiveness, since for the white male the slight mandibular protrusion may indicate a peculiar beauty characteristic.

It is noted, thus, the strict relation of facial attractiveness with the easiness to get a job position. Many authors[@B33] ^-^ [@B35] performed studies with some level of similarity and concluded that persons deemed as more attractive are also considered as more intelligent and competent, and thus, present higher chances of professional success. It is possible that these results may be associated to the assumption that intelligent people are more concerned with the impact of their image on society.

Socioeconomic condition
-----------------------

When evaluators were asked which of the profiles appear to have better socioeconomic condition, it was observed that, in general, the same profiles were chosen as the most attractive ones and deserving job positions.

This result presents some similarities with the findings of Kershaw, Newton and Williams,[@B36] in which individuals with dental changes, and thus with less harmonic faces, were indicated as belonging to lower social classes, when compared to individuals without alterations. Such association may be justified by the financial investment required for dental treatment.

As for the groups of evaluators, orthodontists and maxillofacial surgeons once more followed a similar line of thought, agreeing, in majority, on which profile presented a better socioeconomic condition.

Finally, it is important to note that there are limitations in this study, because the examiners made their judgment based only on photographs, without considering characteristics such as professional technical quality, personal skills, social class, among others. Therefore, the results presented in this study express only a first impression about the evaluated facial profiles.

CONCLUSIONS
===========

Despite limitations of the methodology applied, it can be concluded that:

\" The anteroposterior position of the mandible exerted strong influence on the level of facial attractiveness, but few significant differences were observed among the different groups of evaluators.

\" The profiles pointed as the most attractive were also pointed as the most favorable to be hired for a job position, and also pointed as those that seemed to have a better socioeconomic condition.

\" Orthodontists and maxillofacial surgeons showed greater concordance in their results.

\" Patients displayed in this article previously approved the use of their facial and intraoral photographs.

[^1]: \" The authors report no commercial, proprietary or financial interest in the products or companies described in this article.

[^2]: Confidence interval = 95%.

[^3]: \*, \*\*, \*\*\* Statistically significant difference among the groups of evaluators (*p* \< 0,05).

[^4]: \*, \*\* Statistically significant difference among the groups of evaluators (*p* \< 0,05).

[^5]: \*, \*\*, \*\*\* Statistically significant difference among the groups of evaluators (*p* \< 0,05).

[^6]: \*, \*\* Statistically significant difference among the groups of evaluators *(p* \< 0,05).
